Abstract
Introduction
Tobacco use, formerly considered a "lifestyle", is now recognized for the harm it causes to health due to the exposure to numerous toxic substances 1 . With nicotine as the main psychoactive component of tobacco, smoking shows the highest addiction rate among legal and illicit drugs 2 and is further identified as the leading cause of avoidable mortality, causing some 6 million deaths every year and huge damage to the world economy. If the current trend continues, by 2030 smoking will cause an estimated 8 million deaths per year in the world 3 .
In Brazil in 2008, there were some 24.6 million smokers in the adult population, or 17.2% of this age bracket. Prevalence of tobacco use was 21.6% in men and 13.1% in women 4 . As for the desire to stop smoking, 45.6% of Brazilian smokers had made some attempt to quit in the previous 12 months 4 . Among those that try, it is known that few succeed because of various factors, including work stress 5 . Evidence also shows that smoking cessation is associated with: more schooling 6, 7, 8, 9 , older age 6, 7, 8 , medical consultation at least once a year 6, 7 , marital status (married) 6, 8 , male gender 8, 10, 11, 12 , and white skin color 8 . Research has also shown that price increases for cigarettes increase the quit rates 13 . According to estimates, a permanent increase of 10% in future cigarette prices would reduce the mean duration of smoking by 11%-13% 14 .
Various studies have attempted to identify psychological 2, 15, 16 and/or work and household-related factors 5 that lead individuals to quit smoking, but there are few analyses of the socioeconomic factors associated with this outcome, especially in the Brazilian population 6 . Other studies have sought evidence of an association between smoking and certain diseases 2 , but few have attempted to determine whether these diseases are relevant motivating factors to quit smoking. In order to fill this knowledge gap, the current study aimed to identify the socioeconomic, health-related, and residential determinants associated with smoking cessation in the Brazilian population.
Methods
Data were obtained from the Brazilian National Household Sample Survey (PNAD), 2008. The PNAD is a nationwide survey conducted by the Brazilian Institute of Geography and Statistics (IBGE). The survey publishes periodic supplements on specific themes, including smoking in 2008.
For this supplement of PNAD 2008, the IBGE and Ministry of Health joined to conduct the Special Survey on Smoking (PETab), using the international methodology from the Global Adult Tobacco Survey (GATS); the latter has evaluated smoking in various developing countries to support the international Tobacco Free Initiative 17 . PETab studied individuals 15 years or older on consumption of tobacco and tobacco products, attempts at cessation, indirect exposure to cigarette smoke, access to awareness-raising campaigns concerning the risks associated with smoking, and perception of these risks 18 .
In 2008, the Brazilian survey included 391,868 individuals and 150,591 households in all States of the country and the Federal District.
The following inclusion criterion was used, adopting definitions from the World Health Organization (WHO) 19 : self-reported current smoker or former daily smoker. WHO defines smokers as individuals that smoke at least one cigarette per day and former smokers as those who previously smoked at least one cigarette a day but quit smoking at least six months before. Thus, for the analyses in the current article, the sample resulted in 11,933 smokers and former daily smokers 15 years or older.
The following independent variables were used to analyze determinants of smoking cessation: per capita household income (in quartiles, with lowest income as the 1 st quartile), schooling in years (grouped in five categories: zero, 1-3, 4-7, 8-10, and ≥ 11 years), age (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) , and ≥ 60 years), age at smoking onset (< 18 years and ≥ 18 years), gender, and self-rated health (very good or good versus fair, poor, or very poor).
The study also used three indicators on healthcare and two on knowledge of harm from smoking: medical consultation in the last 12 months (yes/no), private health plan (yes/no), and physical exercise or sports at least one or two days a week in the previous three months (yes/no); believing that smoking causes serious diseases (yes/no) and believing that cigarette smoke causes serious diseases in passive smokers (yes/no).
The study also analyzed self-report of the following diseases based on a medical diagnosis: heart disease, hypertension, depression, diabetes, bronchitis, or cancer; possessing the following items (markers for access to information) in the household: TV, internet, or radio; region of the country (North, Northeast, South, Southeast, and Central-West); and area of residence (urban versus rural).
Smoking cessation prevalence rates were also calculated with their respective 95% confidence intervals, as were crude and adjusted prevalence ratios, using Poisson regression. Multivariate analysis included all the independent variables and indicators for healthcare and knowledge on harm from smoking.
All the analyses used Stata 11.0 (Stata Corp., College Station, USA). Considering that the PNAD is a complex sample, svyset command was used to define the sample weights and clusters and svy for the analyses to contemplate this sampling design.
Results
Prevalence of smoking cessation among the 11,393 individuals included in the analysis was 48.18% (95%CI: 47.02; 49.32). Table 1 shows the percentage of subjects that quit smoking according to demographics, socioeconomic status, place of residence, self-rated health, and sources of information in the household.
Some 49.1% of women in the sample had quit smoking more than 6 months previously, as compared to 47.6% in men (difference not statistically significant). Individuals 60 years or older showed a much higher cessation rate (69.6%), nearly three times that of younger individuals (24.6%). Cessation rates also increased in direct proportion to income. Table 2 shows the crude and adjusted prevalence ratios for factors associated with smoking cessation and respective confidence intervals, obtained by Poisson regression. The results of the crude analysis were quite similar to those found in the preliminary analysis shown in Table 1 . Gender continued not to show statistical significance, and older individuals continued to present a higher propensity to quit smoking.
Individuals with 4-10 years of schooling showed lower smoking cessation rates than those with no schooling. However, income still showed a positive relationship with the outcome.
As for place of residence, urban dwellers were more prone to quit smoking than rural residents. There was no significant difference according to geographic region of the country.
Individuals that rated their health as very good or good showed lower cessation rates than those who rated their health as fair, poor, or very poor. Individuals with heart disease, diabetes, hyper- tension, and cancer also showed higher quit rates than those not reporting these diseases. Those who had consulted a physician in the previous 12 months, had a health plan, and practiced physical exercise also showed a higher proportion of former smokers. As for knowledge of harm from smoking, subjects that did not believe that cigarettes cause diseases or that cigarette smoke causes diseases in passive smokers showed lower cessation rates. Individuals with TV, radio, or internet in the household showed higher quit rates than those without.
As for the results of the multivariate analysis, there were few changes in the adjusted prevalence ratios as compared to the crude rates, but some factors were no longer statistically significant, e.g., the schooling variable, where the group with 4 to 10 years no longer showed a statistically significant difference as compared to the group with no schooling. The association with the outcome also disappeared for area of residence, selfrated health, and presence of TV and radio in the household.
Meanwhile, after adjusted analysis, the following variables showed a statistically significant association with lower smoking cessation prevalence ratios: the South and Southeast regions of the country compared to the North; individuals with self-reported depression as compared to without; and individuals that had begun smoking at 18 years or older as compared to those who had started smoking younger.
Discussion
Smoking cessation has been assessed in relation to various factors, but some factors explored in this study have received little attention in the literature. In addition, no other article was found with such an analysis using nationwide Brazilian data. Our results indicate that factors such as older age, higher income, living in the South and Southeast regions of the country, heart disease, hypertension, diabetes, and cancer and absence of self-reported depression, medical consultation in the previous 12 months, having a health plan, physical exercise at least one or two days a week in the previous three months, believing that smoking is harmful to health and that cigarette smoke causes health problems in passive smokers, and internet access in the household are positively related to smoking cessation.
Data from the PNAD 2008 survey allowed evaluating smoking cessation in a nationally representative sample, but despite the advantage of its scope, its design imposes a limitation that should be considered when assessing the results. The fact that this was a cross-sectional study, where exposure and outcome were collected at the same moment for each individual, could lead to a reverse causality bias, i.e., for individuals that are already ill, those with worse self-rated health, or those with self-reported heart disease, diabetes, or cancer, we have no way of knowing whether the persons became ill and then quit smoking, or vice versa. Therefore, conclusions on higher smoking cessation rates in these groups should consider the possibility that such a bias can distort the interpretations.
Gender did not prove to be a determinant factor for smoking cessation in our study, thus contradicting the findings in other countries, showing significant differences between the sexes 8, 10, 11, 12 , describing women as less prone to quit smoking. In Brazil there is evidence in the literature that this difference does not exist 6 , which corroborates our findings.
As for age, other studies have also shown that older individuals are more likely to quit smoking 6, 8, 20, 21 , arguing that with advancing age these individuals gain a greater perception of the harm from cigarettes, besides a greater concern for disease prevention.
Schooling was not associated with smoking cessation in this study. This finding disagrees with the literature, which has shown that individuals with more schooling present higher cessation rates when compared to those with less education 6, 7, 8, 9, 21, 22 . However, such studies do not analyze income and schooling together, and smoking cessation may be more related to income than to schooling, as our results show after adjustment. In addition, some Brazilian studies have not found an association between schooling and smoking among the elderly 23, 24 .
Meanwhile, income was a significant factor for the outcome (the higher the income, the higher the cessation rate). Other studies have shown similar results 25, 26 . A study on the profile of smokers attending the Program for Tobacco Cessation at the Outpatient Clinic on Smoking at the University Hospital in Botucatu, São Paulo State University (UNESP) found that financial status had a large impact on the choice of therapy for smoking cessation (medication, nicotine replacement therapy, or therapy sessions); the high cost of some therapeutic resources makes their use more difficult and in some cases impossible, especially when the individual's income is jeopardized by the chosen treatment 27 .
After adjusted analysis, the South and Southeast regions showed lower cessation rates than the North. An analysis of smoking trends in the Brazilian population 28 based on data from the VIGITEL system (Telephone-Based Surveillance of Risk and Protective Factors for Chronic Diseases) 29 provided results that corroborate our study, with the South and Southeast of Brazil showing lower women's smoking cessation rates as compared to the North. Among men, only the South showed statistically significant results, and in the same direction.
Despite a possible reverse causality bias in this study, other studies corroborate our findings in relation to individuals with heart disease, hypertension, diabetes, or cancer showing higher smoking cessation rates. The fact that less healthy individuals show higher quit rates 30 can be explained by the fact that they are more aware of the harm from cigarettes and also receive closer medical follow-up, and thus receive more cessation counseling aimed at improving their health status. In addition, persons with cancer or heart disease that continue to smoke are subject to greater risk of death 31, 32, 33 . The literature also indicates that cancer patients are more motivated and interested in quitting smoking 34 .
Having consulted a physician in the previous 12 months was also a significant factor for smoking cessation. The basic approach, namely brief counseling (3-5 minutes) with follow-up to prevent relapses and encouragement for behavioral change in patients that smoke is the duty of all physicians 2 ; therefore, persons that consult a physician are more likely to have been asked about their interest in quitting. Evidence shows that medical counseling significantly increases the smoking cessation rate as compared to no intervention 35 . In addition, individuals with health plans receive counseling on alcohol consumption and smoking more often than those not covered by such plans 36 , which is consistent with our findings; after all, as mentioned previously, counseling increases the smoking quit rate 35 , so health insurance policy-holders would tend to show higher smoking cessation rates.
Our results show greater propensity to smoking cessation among individuals that practice physical exercise. Similar results were found for sedentary women smokers that were introduced into an aerobic training program combined with a cognitive-behavioral program 37 , where this evidence points to an increase in cessation rates and maintenance of tobacco abstinence among those that participate in the physical exercise program. Other articles in the literature 38,39 also corroborate our findings.
According to the results, individuals that believed that cigarettes are harmful to one's own health or to that of passive smokers are more prone to quit smoking. Periods in which persons are experiencing health problems are favorable to interventions, since certain beliefs, such as the perception of vulnerability, can serve as motivation to adopt a healthier lifestyle; perception of the problem's severity is a determinant factor in openness to the therapeutic process and change 40 . In addition, some regular smokers fail to perceive the risks associated with smoking. Even knowing that some diseases are associated with tobacco use, these individuals do not believe they will become sick. This characteristic is common among persons that have attempted to quit smoking, but without success 40 .
Persons that started smoking ≥ 18 years of age and those diagnosed with depression experience greater difficulty in quitting. With depression, this may be due to the psychological dependency on tobacco, where smoking serves to relieve internal tension such as feelings of emptiness, anxiety, fear, and stress 2 . Various studies have shown this same exposure as significant in the decision to quit smoking 15, 16 . As for age at smoking initiation, studies identify this factor as related to smoking cessation 9,21 ; however, these studies generally state that individuals who start smoking earlier have more difficulty quitting, which goes against the current study's findings.
Considering information sources, internet access in the home was positively associated with smoking cessation. Ease in access to information and the availability of various websites displaying educational materials on smoking and its harm can facilitate an increase in the population's knowledge and thus in the control of the tobacco epidemic 41 . Thus, persons with online access can increase their awareness of the need to stop smoking in order to avoid jeopardizing their health.
Tobacco is known to cause various diseases, often leading to death. To change the current situation in which more than 17% of the Brazilian population smokes 4 , in addition to policies that have already been implemented for some time, other more specific plans should be designed in order for more vulnerable groups to obtain greater chances of success in their attempts to quit the habit. It is hoped that smokers will become more aware of the potential harm to their health, and that they will quit smoking before their health problems develop into chronic diseases. This study's results provide an important contribution to the literature on smoking in Brazil, where studies on smoking cessation are still scarce 6 . Most of the existing articles deal with smoking initiation and the factors and harm associated with tobacco use 2, 23, 24, 28 . In addition, as mentioned above, no similar Brazilian study was found with a nationwide scope. 
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